Background {#s9000}
==========

Infection by SARS-CoV-2 is followed by an inflammatory pneumonia in \~14% of cases [@b0005] and widespread organ damage [@b0010]. The risk increases with age and certain predisposing conditions. Of these, hypertension stands out with 6.3% risk of death [@b0015]. The virus enters cells by binding to the ACE2 protein [@b0020]. ACE2 expression may be increased in hypertension, and this could be the basis for the predisposition by enhancing uptake of virus into cells that express ACE2 in lung, heart, blood vessels and kidney [@b0025].

The pathological basis for the onset of inflammatory pneumonia, after initial recovery and even clearance of the virus, is not known. A similar inflammatory pneumonia associated with SARS vaccination, or re-exposure, was thought to be due to an overgrowth of T cells [@b0030], [@b0035], and can be transferred by antibody specific for Spike protein in an NHP model [@b0040]. In several animal models vaccination with full length spike predisposed to the inflammatory lung disease [@b0030]. For SARS the inflammatory pneumonia was associated with an early high titre neutralising antibody response in patients [@b0045], and severe Covid-19 disease is also associated with higher antibody titres [@b0050]. The role of antibody in pathogenesis may be to concentrate the Spike protein in Fc Receptor bearing Antigen Presenting Cells in the lung. But why the spike protein should initiate such a damaging immune response is not known. The specificity of the T cells damaging the lung is also not known.

The hypothesis {#s0005}
==============

The interaction between ACE2 and the Receptor Binding Domain of the Spike protein is high affinity (\~10 nM), equivalent to many monoclonal antibodies [@b0020]. As such, the association of ACE2 with the Spike protein is likely to be long lived, and is expected to result in ACE2 entering antigen presenting cells associated with the Spike protein on viral particles or vaccines. This may be enhanced by Fc mediated uptake via Fc Receptors once an antibody response to the spike has occurred, and may set up conditions for intense presentation of ACE2 epitopes to T and B cells, aided by strong T cell help from epitopes derived from the attached Spike or other viral proteins. This may be enough to break self-tolerance to ACE2.

In principle, there may be protean downstream effects of an auto-immune response to ACE2. ACE2 expression in lung, heart and kidney would lead to inflammation at those sites. In addition, loss of local ACE2 activity may be associated with increased activity of angiotensin II through the AT2 type I receptors in the lung, that are thought to be involved in initiating inflammation [@b0055]. Reduced ACE2 activity has been linked to increased thrombosis [@b0060], and a thrombotic tendency has been described in severe Covid-19 disease [@b0065]. Autoantibodies to ACE2 have been described [@b0070] associated with vasculopathies including pulmonary hypertension.

Last word {#s0010}
=========

All of this is highly speculative, but the basic idea is testable by looking for antibodies and T cell responses to ACE2 in patients with severe disease*."Hypotheses come into our laboratories in armfuls, they fill our registers with projected experiments, they stimulate us to research - and that is all."* [@b0075]. Note added in proof: an independant, but similar, hypothesis was submitted for publication on the same day, McMillan P, and Uhal, B. COVID-19--A theory of autoimmunity to ACE-2. MOJ Immunol. 2020;7(1):17‒19. DOI: [10.15406/moji.2020.07.00259](https://doi.org/10.15406/moji.2020.07.00259){#ir900}.
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